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(57) Abstract 

A radio device includes an 
antenna (104), a transmitting circuit 
(102) and a receiving circuit (105) both 
sharing the antenna. During calibration, 
the output of the transmitting circuit is 
connected to the input of the receiving 
circuit to determine the amount of 
rotation of phase and/or amplitude 
variation of a signal passing through the 
transmitting and receiving circuits. A 
reference signal is fed to the input of the 
receiving circuit to determine the amount 
of rotation of phase and/or amplitude 
variation of the signal passing through 
the receiving circuit By subtraction 
about the information, the amount of 
rotation of phase and/or amplitude 
variation of a signal passing through the 
transmitting circuit is, determined, and 
from the information, the correction 
value for correcting the difference of the 
amount of rotation of phase and/or 
amplitude variation between the 
transmitting and receiving circuits is 
determined, thereby correcting the 
difference of the amount of rotation of 

phase and/or amplitude variation between the transmitting and receiving circuits. 



-104 



108 



A 0_SGx AAMP_SGx 



-105 



AAMP_RXx 



TXsfl(t) 



A/D 



TX__1b(t) 






-100R 

Control 


t 


1 


— 100 


I i 





102. . -TRANSMISSION RF CIRCUIT x 
105. . .RECEPTION RF CIRCUIT x 
107... REFERENCE SIGNAL GENERATOR TX sg{t) 
100T . . .SIGNAL TRANSMITTER TX_lb(t> 
100R. . .SIGNAL RECEIVER 
100M. . .MEMORY 
100... PROCESSOR 



(57)H#J 



mmmmiz. t^t-t ao-o t. TisT-rz&m-r zmmm& (102) 
*5it>*^f0s§ (105) tsr-Sft?. ■^■^yyu— s^a^fcaiflriaKom^* 

0^flTia!&©IIIJ©<!(MIH«^ 



AE 




DM 




KZ 




RU 


AG 


7 ?7 • s<—-7—? 


DZ 


T^i^x V 7 


LC 


h A->T 


SD 


A L 


7Av<=7 


EE 


h— 7 


L 1 




SE 


AM 


T/l>*=.7 


ES 


^> 


LK 


-5^ 


SG 


AT 




F I 




LR 


V^V 7 


S I 


AD 




FR 


77>^ 


L S 


uy K 


SK 


A2 




GA 




LT 


y H7-7 


S L 


B A 


# X— 7 • ^/w^ i=flTt 


GB 




LU 




SN 


BB 


✓<av< 


GD 




LV 


9 K**7 


SZ 


BE 


-CA-*— 


GE 




MA 




TD 


BF 




GH 




MC 




TG 


BC 


:/a-# y t 


GM 




MD 




T J 


B J 




GN 


*-7 


MG 




TM 


BR 




GR 




MK 




TR 


BY 


— t/ 


GW 


*c=-7 • If-** 






TT 


CA 




HR 




ML 




TZ 


CF 




HU 




MN 




UA 


CG 




I D 


>f>K^^7 


MR 




UG 


CH 




I E 


7-f A*9 ^ K 


MW 




US 


C I 




I L 




MX 




UZ 


CM 


*>> A — > 


I N 


*f l>> K 


MZ 




VN 


CN 




I S 


T^r ^ v > k 


NE 




YU 


CR 


a** • y t> 


I T 


^^1)7 


NL 




2A 


cu 




J P 


B* 


NO 


S— 


z w 


CY 




KE 


>5r— 7 


NZ 


— s?— 5 K 




CZ 




KG 




PL 






DE 




KP 




PT 






DK 




KR 


*9S 


RO 


A ^ = 7 





oi/7 

V^tf:*— A- 
^0^7=^7 

Hr*#A- 
f"*r— K 

VA*7 

*>~*F=7 
**7-<7 

7x h7^ 

^-=r-^7^r^7 



WO 00/60757 - 



PCT/JP00/O1724 



ffi^fc7m^^7W (adaptive array) ^gitiJ/^|l/^£;ft/rv ^ 0 
:.©i'?/j:7y/f^77W &&&& ^ Olb^S o V n X IZ , fctz. te* TIE 

B. Widrow, et al. : "Adaptive Antenna Systems, " Proc. IEEE, vol. 55, 
No. 12, pp. 2143-2159 (Dec. 1967 ) . 

S. P. Applebaum" : •"Adaptive Arrays " , IEEE Trans. Antennas & Propag. , 
vol.AP-24, No. 5, pp. 585-598 (Sept. 1976) 

0. L. Frost, III : "Adaptive Least Squares Optimization Subject to 
Linear Equality Constraints, " SEL-70-055, Technical Report, No. 6796-2, 
Information System Lab. , Stanford Univ. (Aug. 1970 ) . 

B. Widrow and S. D. Stearns " Adaptive Signal Processing, 
Prentice-Hall, Englewood Cliffs (1985) . 

R. A. Monzihgo and T. W. Miller : "Introduction to Adaptive Arrays, " 
John Wiley & Sons, New York (1980) . 

J. E. Hudson : "Adaptive Array Principles, " Peter Peregrinus Ltd., 
London (1981) . 

R. T. Compton, Jr. : . "Adaptive Antennas — Concepts and Performance, " 
Prentice-Hall, Englewood Cliffs (1988) . 



WO 00/60757 PCT/JP00/01724 

E. Nicolau and D. Zaharia : "Adaptive Arrays, " Elsevier, Amsterdam 
(1989) . 

mi 6 ft, ~ <d£ o t^T^^v-^ y'r u^mMMnLmcomi^m^Wi^t^n^ 

10 mco^-if b <Di&jfcx-& zmmmmm 8 1 mmmmm 6 ^ o^-r-m&m-^^^s 

-iPBcD^mfg^s^^om^m^^^si^T'^^^^^^-t^'? , 
15 if a^^is^m try-^r jzfr u^mmmmm 1 ir(D^^«^t ^-^^a 

20 -if Aoiits^^if btus - ti:/i§ 0 

i-^mMmmm 1 <DMf&&7jk-tmmyv *?mxhz> 0 

£1\ ^-1f A;^<£>{f^-<SrA (t) , ;x— if B/!»b<Z>ft^B (t) t-rs 
25 H 1 6 ©7 7 yrt 2 ^Mt5f 1 ©7 y Tt # 1 T'©^flf x 1 

(t) fi N &3£c75j; 9 d^^tiS : 
xl (t) = a 1 X A (t) + b 1 X B (t) 

w~T% al, b 1 ft, ^3ti-5ct D \Z. V T)\>$4 J*xmt-tZ>&MX'&Z> 0 
^2©7>rt#2f©fiffif x 2 (t) tt, lk : &<D£olzmt>£tl 
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6 : 

x 2 (t) = a2XA (t) + b 2 X B (t) 

zzx\ a 2, b 2 tratRiny t/u*^ A-c^ki-sffijBt-cfcs. 

i3©7>rt#3t'©SM^x 3 (t) ftA© <t 5 fc*b$*L 

5 : 

x3 (t) = a3XA (t) +b3XB (t) 
~^T\ a 3,. b 3hmmzVTsl'*'<.J±X~mt-t%&%x:X-tbZ> 0 
ill:, $n©7yrt#nT^Sflflfx n (t) &5£<7><fc 0 \Z&t> £ 
*l5 : 

xn (t) =anXA (t) +bnXB (t) 
— ^ ~-T\ - an, b n-^>ra«tC V Tfr* 4 -fc^St^ 5. 

±lE<0^fgcal, a 2, a 3,.;—, and:, ^ — If A^h<DWSi\t ^r\Z.^ 
T W T-ly^ 2*mm-%-?>' = r-r# 1 , #2, #3, #n©tn^C 
ffi#{fc«a**fcSfc«> (fcfcjttf, #T^:r-7-|i3dbf2:§:^i;L s 
5{g v . -ttzfrh 1 h7VSS<OWIB*fcJt.-Cia$tlT-^S-)-.., ^JV&h^TV 

. fcfc-wifBOlRSfcb! 1., b 2, ,b 3, b.nfcPM^^ if B 7)>ibom& 

flr*ic*n^ r^x-7"#i, #2, #3, tinv^ri^KxcD&m&mizm 

^ ilf tl©T > r t fSII ^ x 1 (t) , x2 (t) , x3 (t) , 
— , x n (t) (i N y^" 1 0-1, 10-2, 10-3, — , 1 0 

^ h/ummu 1 1 t.t^.i^ .^tsis^i 2 - 1 , i 

2-2, 12-3, 1 2 -nO— JjAtl^tl^tl-S-Z-lbtlZo 

-nbo*-*»of&*A*i3i«, WMMgci .1 .^b-ttb-ettro 

7y7tT?©S<IIStl:*ft5I*w 1 , ■ w 2 , w3, wn35SflliD*tbio 
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Lt^ot, 7yft#lt-©tltftxl (t) fi, fUjlfl 1 2 - 1 
w 1 X (a 1 A ( t ) + b 1 B ( t) ) tte>0 . T>T-t# 2X'(D%:{sm-STX 2 
( t ) (i, f|#^ 12-2 IrST., w2x (a2A (t) +b2B (t) ) £ ft 
<9 , T 3 T*(^S:if ft-§- x 3 ( t ) fi, 12-3 ^It , w 3 X 

(a3A (t) +b3B (t) ) bteKi. $ bll7>"ft# n t*©^fff f x n 
( t ) fl, 11^ 1 2 — n ^St^ wnX (anA (t) + b n B (t) ) t ft 

•So 

CliXb<E>SI3M&l 2- 1 , 12-2, 12 — 3,—, 1 2-n^tU^Jtt, *Q£[ 

§§i 3t«$ti, *©tttfJttTlB©«i:5fcft<& : 

wl ( a 1 - A (t) + b 1 B ( t ) • ) + w 2 (a2A (t) + b 2 B (t) ) 
+ w 3 (a3A (t) + b3B (t) ) + — + wn (anA (t) + bnB 
(t) ) 

rtb^f-§-A (t) \zm-tz>T%tm-%-B (t) ^m-tz>mk\zftrt2>tik<D£ 

(w 1 a 1 + w 2 a 2 + w 3 a 3 H hwnan) A (t) + (wlbl+w 

2b2+w3b3H hwnbn) B (t) 

..--T\ W&~fZ> J: W«RII*J6»1 te> ^-f A, B 

SrttSiJU BfMtf)^-— ^b^m^^SrtttiJT^S £ ? d-blES^w l , w 2, 
w3, wnSrtHf-TSo Bl 7©0!im *^>f h^<? hMW* 

Ul ltt, *3fe5Be-r^<*3.— !PA*»e>Ofl|-§-A (t) O^^tttHi-^fcft^, 
fta 1, a 2, a 3, an, bl, b2, b3, — , b n SrJ^i: 3*ft U 

flr-s-A (t) ©it^axi, ft-s-B (t) ©ffift^ftit-coifts 

i^t, I^wl, w 2 , w 3 , w n £rf|-Bi~-5 0 . 

am* a (t) ©wi, fir -55- b (t) ©woi/«c5i^wi, w 

2, w3, — , wn^y Tfrt-i -fc-C3fttl1-5 : 

wl a 1 + w 2 a 2 — w 3 a 3 H h w n a n = 1 

'wl b 1 + w 2-b 2rw3b 3-1 hwnbn = 0 
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it^tiXi^ h<VXh& 0 

KDiMcI^-wl, w 2, w 3 , w n t^X <0 % MMS 1 

3 0)fcfcJ2rtS-§-fiTfE0>fc *5«5 £fc-S : 
5 HJ^il •§•= 1 X A (t) + OXB (t) = A (t) 

fc*3, mm<D=>-— if A, B(7)JttJ3iJl4»:©«fc 9tCtT*t>tb5o 12 1 8 tt, ^^F« 

7WtIl^l©^x^ h^*. h/HKI£P$Bl 1 (El 7) l 4;6> 

U a.— Al^OTS^^iJSr^A^V^ fc»fr;h,Sflr*S:ttttli-5 J: 5 K 

— ;S\ Bl'-i 7l£:fc^T, '■^ft*»'b9A^jfS*S 1 , (t) It 7^7r^77w 

-Miksibn i £*nj&-r 5 ant u 1 t ca 19 , 15-1,15-2, 15 

20 -3, •-, i5-nO-JAAl:4if)W. wftfc©*JMS©te#A27tett* 
t^wl, w2, w3, — , wn#3 &iXTftttJll&iX'5o 

1, 10-2, 10-3, 10-n^tt, ^t57yft#l, #2, 

25 #3, # -nfcaifotL, HI 1 6 0>«*fc 3 1*3 Kligfll 
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5 tz%x\ 0fi©a-f 1 7 ^y-f ^ 77 w^f isii 1 1 1 © J: 9 

ft Jg fate Srf* o fcmMr-5§-<Di£§:tf £ Hm-T 5 fc ft \ZL tt v 7^r^7W| 
ililll^^Ti^wl, w2, w3, wn^S?^tti$tL, 

flO-l, 10-2, 10-3, 1 0- n*5j;U^f£&l R^St^-f^HI 

IS12-1, 12-2, 12—3,—, 1 2-n<DT$<DmMt, y^l 0 
.15 -1, 10-2, 10-3, l'0-n*3«t-Ufil&flrfflJl f <Z>*j-^i-5^3f»l 

5-1, 15-2, 15-3,'—, 1 5 - n(Dm<D%2mbl-±, Mftt*fE.&lZ.f5l— 

01 7t;:fi7j*L-CW«£V^ ii^ti, s/^i 0- l , 10-2, 1 
0-3, -, 1 0-n tSfS»l R©»lC"t*S*IWStOM©jfttttt'tH€ , tL, 

S^EJK{^*ix5 LNA '(Low Noise Amplifier ) , 52HtIalK{w-&* H P 
A (High Power Amplifier) fiSWl-ioT, ffiffiS(E 
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fc!el*5*:fc«fctJV'*fcl;m^ 

m l x , sfs 13K * iiis-f 5 ft #{- £ c 5 fete «t tv * tz temmmm 
fa&<nmffl\zR&&&xi%fa&(Dmm&ffijE'tz>*^ y ^1 — s/a ^a$Rrai£fc 

<5o 
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5 mmm^m^^m^m^xtuzmm-r^m^^t, mmmmzmmm-% 

Six's ftflr«*oSflr»rtlttS:#J»i-S#J»^a t , ^HtElgSirgfltHlSgi 
*cH-rs*2«>flra*#m-r5Mi: ,-Sfll . 

^x, itiEfifi^fcts-rs^at £^/u-e^5 0 
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io ruM&i-s. 

■ tfc#oT. ¥JSte*&afc:J:!K antiai&fcsflr msst (^ra Steffi m^ft*5 i 

15 •?r*mi-S 0 

sfefc, nifc^ffl&»^*3^ &m&\z x r> , mm ess t gf§ lass t omom 

25 srt^tn, 
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ft ^.p - © *: ^^co^fEJi &i«3 j: t**« <£>i£m ? - mas # s ay 

(DM 3fe«f*«r |6] ± $ it 5 C ir ^ T* #'■ § 0 - ' 
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t^/*^tt«i|i2£»l:{cKi-5Sg2 0fl|«l«:»tiJi-5^7 L y7 B i:, * 1 0>1ff«*> 

big 2 ©«***fc*-fs mm®&*mffi-tz>m *\z.&. csffi^iHite 
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5 «fc o (w«j*#aSrlW1ip LT % $fflTlHl»«riiia-rsflr-§-^CSffi«EI(El:*3 J: 

10 

•t*#m-tz>mi%mm&£x*%:m\Bi&b. *^v;yi — ^ 3 y^ 

5 i 5 ^9I*^a;Srft!l» LT, SflT iateSrfflifi-f 5ft#^^ C5^@St*J «k 
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*f-B8i-*»4©W*Sr^«)tft|llU-CIB*-t-S^7 t y^ , i:» MflMWB^aW* b 
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- J; >9 £ L < >ty7>-> 3 ym aHIEiKJc:ifc*&i-*i3lflr(t-»© 

s*Ije«: Ban- z>*t a,-cv 0 

ft ^ i7 - ^&#-r s 7t , m^o^ftJi i&£&:*5 <t t^MSc^afeflrx^ ? - f^ss n z> m 
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:/p y ^HT*fe^ 0 

in 8 n z<D&m<Dmm<DietBi 3 »^ i s*ijE«tnit*aa^-t-7 n— ht*>5. 

111 311 r.©«W©*16©»|g7tCj;S«E«tf||[«LS*^i-7n--BaT& 
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-So 

5 B17H Ty^4zr~Tujmmmmm<Dmi&*^i-wtv&7'v--y?mx°&z> 0 

Ml 8f4, ^#«K^©«&^<ZT7"^^fllfiKS:^i-«B&ia-C-fc*o 

HI 1 9 {4, ^ W-f Mill i ^-f i ©n©«Sif tW^^^r 

-Y ^ - b l fc«s:H -e &> 5 „ 
io ■ [mw&mm-f&tz&cDmi&cDtem 

ii]ijs:i;:&4u^iii^»*c«^ mxh 

oti 6~eii 9^uy£4 o orr -?t i-^mMmMm^m^-t^w: 

I 1 ccT^E^IJg® v >Tv 'T. ^^^^ [alt^^y^f is35& i: L T#£f !*t" <5 7° "fe y 

i o oi4, mmm&imt&M 1 o o t 4 a*sm^fattft-i£§i5 1 0 0 r^^, 

20 *3 4t/g:<sgI5 1 R^£;fcittK:>tfj£LT^5c 

in 1 ©^mm^^ff^ 100 Tx*mmmm&dmw£tipm&titcT'>>?^ 

^tm^-f4, 11 7 cD0•!lT'f4lll^'•^B§$i^TV^7tD / /A^>'/^— 9 1 0 llC4o 
T T -7- n ^tm-^-^^m $ tl 5 o 

25 5£if RFtsIiEg (x) 1 0 2 (xtttMxt&^ri^t) ^tt^I^ 

1 CDfctJ^/^b^flRFlElSS 10 2 ^U7yrt^^ yfl03 (DA^icMS 
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* X' CD *5 J: H -a * tl o d d d S m £ fflfa-f Z> h <D t -f 5 a 

— X>-r^l 0 4"eSfl|$ixfeSfllflr-l5-tt, T^TI-^-i 1 0 3^^ 
LT, T^^\ 7-f-/U*, 5 ^rij— «{iJ:o-Cfl|j*$n*:SflrRFEIIS (x) 1 

3<^tH^^^§:fIRFlH]g|l 0 5^LTA/Dny/W 1 0 6©A^CI5 
f^^SMKBrtHftW-3i*BJ l 0 0Tli-li^5 6 rtU^fc •? % £tfI4i4§-cD 
4) CD r^fSIUKj ©tffi[sIgMAe_TXx > MlfS)i^AAMP_TX 

x, rsmmiSj (Dm$mm-&&A b_rx x , jgii>i^i!)S£AAMP_Rx x 

A 0_TX x = A e_RX x, (x=l~4) 

A AM P T X x = A AM P R X x , (x=l~4) 
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5 ::t\ -eti^feftOliiEfil^ 0_HO S E I x £-T5£ % 

0 H O S E I x = A .0 R X x" — ~ A 8 T X x , (x = 1 ~4) 

■: . -1Sffi£t!j*OffiIEflS&AMP_.HOS E I xttSt, 

AMP_HO S E I x = AAMP RX x -f- A AM P T X x , (x = 1 ~ 

10 4) 

0_HOSE I x + A 0_TX x = A 0_RX x, (x = 1~4) 

AM P_H O S E I x X AAMP T X x = AAMP ;RX x , ( x = 1 ~ 

• - . 4) • ; •: - ■ ■; \ " ' " /• . 

' r CD <fc 0 f£tittt&lfcM<Dl%lEm. 6 _H O S E 1 x , ^g^fiCOffijEfttAM P 
_HOSE I xli/Ptyfl 0 0rt©t*Jfc-f.5toE«*&fifclHlB&l 0 0H|I± 
20 <?£l££ix5o 

ft $ ixfc x v> * /HS&flMf #»* D/A.3y^-M.oil;±ct7+n ^iSflMt 
25 f^SC*$-iXx iSfeflT RFEKx^UTT^ft^ 0 3CO— -)5<DXJl\Z.n- 

X,btlZ>-. T^-r^.v?-:! 0 3(1,. REEHSSx 10 2--05ffi^*fettStt 
RFElS&x 1 0 5<aA^<DV>-fna>£r*R— ^CTVft 1 0 4K:SN*L, CE#cd 

^SfWB#) , MtCtfeBJi-S^-Y y Zf\ v-3 ^H#{CH^f RFIHSgx 1 0 2CD 

ttiJdZx h i^— MifilRFIllKx l 0 5<DA^i(c^M-t-5«t 5 t-t^fg-r^o 
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T>-T-t*4 0 3 A»lb0>lt#M:§Ht RFHS&x 10 5 ^UA/Dny 

? l 0 6 lc X K>7 £ is-?^§:mit-%^ : £i0k&tis o ozmfc-tz 

&*3, mmmmmmui o 0T*3it^sfir*tiR)tttm*FBi o oRi^tisftt 

miT'ots/ti 0 0 J: <9ft!W£*XTV^o ^0>2£i|Sra-iMS£#l 0 7a»b$S 
£»1 0 7j&»e>OfiBH T^^-7-x^ -/^l 0 3tCa£v^4^-CjftttS 

filiAAMP S Gxt'fc^o 

^*5, w <D&mfe*¥&£M io7it ry^r- 4 -?t u^mmmmtD x 5 tm 

h l h^T^T-T-^-C yfl03 ^ilii$-frTS:<f RFlUSSx 10 5 Tgffi $ 

■e-Sftf^Sr/u-^y^*— K (LB*-K) £»U »Wt-*3B&#l 

0 7^eMLti?Hm^^ yfl08, T^7"f 1 0 4*5£T>*T^r^ 
'fyflO 3^LTS1f RFIHSgx 1 0 5 ^SiufF^Smffi-^Sft^- 
K (SGt-K) ttt5rtHt?) 0 

£-f\ /w-^y^^E— K{w«t5fflr#iWJHHimwOV^BiWi-S.- H 311 r 

1 0 3£* hu— h^aiflUTS«RFEIKx©A*^*tt*ix5o — 
#3g£§5l 0 7 i7>rt 1 0 4 b (Dm&lzm? bfttc*^ 108 ttM*>H 
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isdJSSj LtziB^m^im^ 1 0 0 RT^lf £ti, r^H]ggj & 

-^<y*3Mtomc:*m aviate* t«« 

10 [iU] 

RX,(t) = h llb S lb (t) + n,(t) 
RX 2 (t) = h 2lb S lb (t) + n 2 (t) 

• • • 

RX N (t) = h Nlb S lb (t) + n N (t) 

^CT\ RXj (t) ft, jf KDj^ftO^flf^t (j=l, 2, 

.-, N) . 

s Jh ( t) ti, ^fif^^i-o 
15 h jlb tt, j #io7yftl:$fl S*i7t, 52Htflr*o**«»«:"*-*-„ 

nj (t) j #l©SfHftl^ix5it^*tT^^ 0 ±<D5££-<^ h 

[*2] 

X(t) = H lb S lb (t) + N(t) 

X(t) = [RX,(t), RX 2 (t), .., RX N (t)] T 

H lb =[h 1 i b ,h 21b ,...,h NJb ] 

N(t) = [n,(t),n 2 (t),...,n N (t)] T 

H lb Ct)«^mm^-(DS:^H^^ h;v^t 
20 ::x- [ • ] T n [ • ] ©gi^ttv^ 0 
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K*D0>ann&*s lb (t) ^ftit^bttrytyy^ (mmw- 

m Zftn-fZ* r~T*E [ • ] it. [•] tf>B#P B 1TOj£^U S* (t) ttS 

-So 

[*3] 

E[X(t)S lb *(t)] = H lb E[S Ib (t)S lb *(t)] + E[N(t)S lb *(t)] -(i) 

E[S )b (t)S Ib *(t)] = l -(ii) 
E[N(t)S lb *(t)] = 0 (S^OtNCO^frS-Kffifflas&vrfcfc) 

•••(iii) 

(i) (ii) (iii)5t£ Q&fefe-QrOJ&ig^* h^H lb tt 
E[X(t)S lb (t)] = H lb 

— jk H Ib t> $ n 5 ■ 

LB_6x^ i§it>I^»*LB_AMP x tfi, HI 4 «t 0 \Z. S SXT 

L B AM P x = I h x]b ! 

LB_ex=Tan- ) ( I m {h„ lb } /Re {h, lb } ) 

^m^h 5 lt^m^ x ©tigst'tt, a&flr r f tmss x <dxm* ¥ 
107 a»ibtf>£mfs -^^-r y^-i o 8, 7>fti o 4*= ctt/r^^-^-^-r ? . 
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-9-5 1 xm^&m&^^tD^ti^ticDgmtE^tefrtt £ 5 fc&i?£ftz>c 

[»4] 

RX 1 (t) = h llb +n,(t) 
RX 2 (t) = h 2lb + n 2 (t) 

• • • 

RX N (t) = h Nlb +n N (t) 

h ilb » n ; (t), (i = 1, 2, ■—• , N) fr<DX% 
H lb =[h llb ,h 2lb) ...,h Nlb ] T =[RX 1 (t) J RX 2 (t),...,RX N (t)] T 

SG_AMPx=|RXx (t) I 

SG_ex=Tan-' (Im {RX.x (t) } /Re {RXx (t) } ) 

Soffit, IB«i-S„ ^LT N Sfliflr-^Sfll^-KmdartsttffiSIBAisJ:^ 



23 



WO 00/60757 PCT/JPOO/01724 

[mm i "T—rftvfem 
frbmmm^<Dmfetf7 >v-r 1 o 3^^i-5itL6£T-<D— ^fets 

^□ir s/fl 0 Ort^-ty 1 0 OMt-ie^bT*5< o 

A 0 SGx = kn own, (x = l~4) ••• (1) 

A AMP S G x = k n o w n, (x=l~4) ••• (2) 

[#JH 2 jR|S 1 = ^~ y * ^~ K] 

r^ffiiug§j *5±us r.sfiius&j Ltjf fSIf ^r^ff 1 5 r t ia "9 , 

fcctt^ r^fjf-^-j (om\ (t4fc*»D/A3WW10 1Otlj 

LB_0 x = A 6_TX x + A 6_RX x ••• (3) 

L B AMP x = A AMP TX x X A AMP R X x ••• (4) 

[#« 3 mm 2 =mmt^m^- k] 

SG_0 x = A 0_S G x + A 0_RX x ••• (5) 
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SG_AMP x = A AM P SGx X AAM P_RX-x - (6) 

(3) ~ (6) ©4oOS^f ) n50T» 1 r^ftal^j <D{fc*B 

A 0_TXx=LB_0 x-A 0_RXx=LB_0 x- (SG_0 x-A 6 
SGx) = L B 0 x+AO S G x — S.G 0 x ••• (7) 

A AM P T X x = L B AM P x -r A AM P R X x = L B AMP x -r 

(S G .AMP x -h A AM P S G x) = L B _AM P x X A AMP_S G x 

S.G_AMP x (8) ... 
7 , Vfc& * Xs ' ;ffi»IS|E*^>*tE« 0 _HO S 5 I. x = A 0 _R X x — A 0 _T 
Xtta^bSfrk rr^_blE (5) 5Uo£t>< (7) "^Srtrt*SrftXi-*-i, 0_ 
HOSElx= (SG 0 x — A0 SGx) - ( L B_ 0 x + A 0 _S G x - 

sg_0 x) tmtbinZa 

0_HOS EI x = 2 X SG_0 x — 2XA0_SGx — LB_0x--- (9) 
— ^i|i^ilj*<75ffiIEfi£AMP_HO S E I x = AAMP_RXxtAAM 
P _T X x T?* $ tiZ> o n r X±M <D (.6 ) . 335 J: t>* ( 8 ) SSSrft Ai" 5 <t % 

AMP_HOSE I x= (SG_AMP xtA AM P S G x ) -r- ( L B AM 

PxXAAMP_SG..xvSG_AMP.x) tf£%>o ^tl^SI - 5 t 

AMP_HO S E I x = S G_AMP x X S G AMP x -5- A AM P S G x 

tAAMP_SGxtLB_AMPx- (1 0) 
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fc<fctBEl*3ak©*|jEtt e _H o s e I x *s J: a 

MP_HOSE I xOtWfl* 5Hlili, T'ntytl 0 0(aoTV7 h <7 ^ 

TW{c:*tTSix5. H6*>feia9*sJ:tfiai 1 frbm -l 4 ttr o^s^olilEffiif 

■aim i oT*a^^«.«*#as^k; ■ bj»*^©«m*^ t> cjukus crMrt- 

imM<DWm l ] . 

1) o 

fl* (HI 3) *S*fT*tbx ffifM«l OOTdSi^D/Aa^/WlOl^b 

3K^£iIifiU A/Dny^-^ i o 6*3J:tWrS-Sflr$ll 0 0 R"C£te£;h,2> 

Ux^S 3) „ 

(5£ (3) ) *3«kt*Jg*I£SMI (St (4) ) ^df&BJ Lfc [^JW2] Kit) 

*ttj tt^^y i o oMdiEtrr-s >>t 1 s4) , 
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(05) tmnzth. £!HflHBK£i§ i o 7 frbmmmwmm £*io 

7°S 5) 0 

-•aHS$*lfcK*»*t±s ISflf^I^- KT* rsflrigftj &i§igu A/D 
* l o eio.kthMf^'ftfll 0 O.R-"CS«$tu5 (^xy^S 6) „ 

(st (5) ) tekximmmwiML (sc (6) ) &KmuiL7t [#ms3] 
jmiLT^y i o o.MiciB*-rs U7yys 7) „ 

m-4 3 -{z «t: 19 mu^m^m^miEm. e _h o s e i x ts x u^sadiiAofc&jEteA 

MP^HOSE I x^H-m (^^S8)- p 

m 7 fi, r <Dm*<D$momi& z\^x ^WEm^^m^iry p — Ba-cfca. 

20 16 ©SfeSfe©?^ 1 cod; 9 CL/V— ^ * * ^— K-e— sw-s-Sfs^— K 

ji>-7s<v?^—h\ mmm-ftgiit^— K^v^-f^fcv^Tt. ffig^KJtLfc 
[HiSc (fct*.ti4-l 0 011) M^^n^v\ *J©*l*SrW<bl;fcJit i ; S: 
25 «fir *<D.«ttlia]|E*:fe J:U««aE»JlOtHltSrtT ft Mi 

»I #0KHr-> h£;ft, (^y7*S12) , I = oi>mfe\Bimzm^x\,^\,> 
ZbfrWm&tiZ (7f^S13).. 
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to W)fi2] t-J:StHf*s**lx, ^UfcffiltSi'L* Uf-^ 

S14-S16) o tLT, ^ 1 rtfttXfcrStbS (7fyys 17) , 

**s (^s^s i 4~s i 7) tmmzin. &&i&m 

(.XT-yfS 1 8) o 
\zmLX\,^£\,^ b&nWr&tiZ, (77^S2 0) 0 

t£0 C#HI2] ULiStm^^-Sn^^-y KfEfft&ix (7fy/S2 1- S2 
3) , £Sfcl#i«»*M*r£;h,<& (^r^S2 4) o 

ft:fe«fct«K«a5ib*0>W-J|[- (^fy7'S2 1 ~S 2 4) amfeig£*U £ft I i&Sgr 

• S.2 5) 0 ........ 

*©te*B(sI<B#*5j;^Jgi|ii^«i*^S<5# N ^b-cm^ffj{-*Htj»J^$tlTV^ 
20 £&VflHHS&4g 1 0 7 faibT^T-t 1 0 4 *-CO(flr«El«5**J itJ^Wl 

£»J*l::£<5v^ bu^co teH0iiS*cD*itIEfir 8_HOS E 

1 x*5j:tl«*a6ib#0*t3Efl[AMP_HOSE I x j&sfHISHS O^yT'S 

2 6) „ 

25 imm<oi&m 3 ] 
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5 13 8 (DnMtDI&M 3 Tii, :/n-fe j/fl 0 CHC«fc OffiiEiiOthlfrateaMt^ 

S3 2) o H6©*lfiO^I8l (DXTvZfS 2~S 8 £ HI D^STfeS 

^ry/S 3 3~S 3 9 ri* Jiff 7fy^S 3 9(C:fcl^T, SHMifc*: f , 

ic^j-rs^ftif *offiisig^^iu«««»*©*n-en«)lit5E« e _ho s 

10 E I x, AMP_HOSE I x dSgffi &;h,6 0 gffi £ tlTt b^Elttfi, > 
1 0 OMrtrof-y/KDltO^Cfjif tu5 (^r-;7'S4 0) „ 
mJ&0^fi^»T?<Day^s^TbT^/j:»ttttf' (^xy7*S 4 1) , igfs 
f, KM L Ufs/yS4 2) , HU^X^^S 3 3~ 
S 3 9 Srij&iSLT, mmm&L& f 2 ^^i-5ffl:ta!illB**3«ttJSfifiia!«l*0'ffiIE 
15 UteJHU-u, 1 0 O-MrtO^ — ^yKD-@f^«>ffi«»J:#3atf (^fy^.S 4 

0) „ 

tt * mm l , ji &gfc-e<bii!i ^as *&t u*. r t ts h z> t (*zrv?s 

41) , ^n-irylM 0 0 tt*E«cDth*&3fcT't-5 (^7s/7*S4 3) D ., 
20 [3fclfc©7T2*g4] 

■3e©ffi«tJ:|B1fti-SJ:5t-«fifcLyto 
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T<73f^Jl^i f ^^t-SffiIEfflcof+^^i0^-7V^(D#iX^^.T Lfc&, 

ct Tjtmmmwi&nffijEm. * tri^n pha^j; a am p t -r % 0 

rO^f^raF r e q «fc 9 ifjV ^ 1 0©fttl{| J1&$C& F r e q_ 

h i g h t u ^<Dmmmm%zF r e q £ 1 o©tttiiiiigt^F r e 

q_lowir-f5 0 Lt\ 1 o©^SJlitt'fcl)F r e q_h i g ht*©i 
g h*3«tt^AMP_h i g ht U t>5 lo©tt*JB«»rC*5F r e q_l o 

A_ 1 o w*5 £U*AMP_ } owifS, 

r«5±5&A#T-C, **SiiMtffi«»fc*r-?-6*tjE«[PHAi3j:t/AMP»a 

[*5] 

If = Freq High - Freq Low 
af = Freq High - Freq 
bf = Freq - Freq Low 

PHA = (af * PHA low + bf * PHA high) / If 
AMP = (af * AMP_low + bf * AMP high) / If 

...5c 
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5 nil i (Dm&mmsxa, /ptyti ootcj^ffiM^t+siiifite^jg^ 

T'fc5^7-7^S 5 3~S 5 9&mft *T y^S 5 9 t^&^-CiMt^I? — 

p , {^l-SmgEi&ft^^ 6 _HO S E I x , 

10 AMP_HO S E I xfr%tti£tlZ> 0 W-tti£fbtcZ.tlh<DffijEm-Z, ^^!) 10 

m^^^^f^^y--co^s^^T LTVN^ittLt^ .(^^y^s 6 1) x mm 
3~s 5 9 &mmvx, inm^r7-p 2 \cMi-z>tiLft\3iumL&£T*Mti&$EWim<D 

S 6 0) 0 

i -9 ■ mm> °-v ^ 35 u ^ v *s % &i®\mpz%-$6 £ t>*^it>i«j ft <d n m t 

S 6 1) % T'D-feyt l 0 OttiiEf otf»^7t5. 
20 . . [ jUfeOJBtt 6 ] 
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mi 2(Dmm<DMM6x*te, mi KDmmmmsizm^x, miEmco^w^ 

^lO^T ys*S 6 4 %mx.±h<DXfo& 0 -t?£t>-h, XT 6 1 tZl*5V^ 

So 

L.xmki-z>mfa&&z> 0 

Hi 3©^Ml7m T'ots/ti 0 ofcj: 9 MEttotl-HNtaWfti* 

S7 2) N $ bfw3fS<^i^S^!7 — p, #l8!je£*L3 (^fj'7'S7 3.) 0 

ID 6 OHJgO^tl 1 ©7fy7'S 2~S 8 ^M^^ryT' 
S 7 4~S 8 Oj&sseff Six, xf^S8 0!:J3K, 5iHt»tt»f ,*5«ttKS 
ff^-p, {^i-Sfir*iia(B*dSJ;t/««*tt*<0*|jE|te_HOSE I x, 
AMP_HOSE I x*S*ffiSixS 0 Ifffi^nfcrttbOttMfi^^y 1 0 0 
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3.) ^mmz-x.y- vZf.S 7*4~-XTy7S 8.0 'SrHiSU eHI f , *3 ±0 

p, ^»^siit^iHite*i3«txj««aEib*«)MjE«[S:»aiu, 

. .1 0 O.MR©t- yyuOgfX&(0^4S^.»iitf (^7y/S 8 1) o 

,Sm.^7. t ^S-8.3); 0 
10 • .j£ftJ9l&afc f 2 ?rML.oo.M/^-^ll^fI U^b, ^7y7"- 

S -7 4~S 8 0 &j»3gl>*fTU j£ft«»t»[ f 2 mfe4t-S^fflr^!7 — reow^ 

15. SrS.e>m3H£UX (^t^.S.8.5) „.J^©a»E$rJfe3BU- ■;»TU-CV«7 P 
otyf 1 0 0tt*|IE«[OW-J|tSrjftT , f 5 '(^y/S 8 6) , 

20 [Hltt©»tR8] 
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ftlLJ;9 ^-T5^f^!7-J: *) h\^^mm\t — P owe r_L 

^tC^ffLJ: ? cb-r5^1M]»t£TX_F reqtU ^ <£>i£ff J^&gfcT 
X_F r e q X <9 iU<^ 1 oO^i^ti^^ F r e q_H i ghH, (S^ 1 
15 o ©ItHfllliKt^ Freq_Lowif?)o 

Jif2F r e q_L o w X(DM^ «t K> # <btl7c:^l 0^4*5 «fc t^ig^M^ Sb*<75 
MlEfESr ^iV£"*LP HA 1 , AM P 1 t U JifBF r e q_H i g h XtoMfeiZ 
<fc 9#bHfc{4tgtIIte**5ct^igitisSii]*0|iiEM^PHA2, AMP 2 ir^So 
Z<D£v *^#TT'P owe r _L o ™izMi-Z>mfeW:jjfaCDft&ffi5ZlZ£ t> x 
20 ^-T?)^f il^TX_F r e q {C^-rSlf&IEjl P H A 5 , AMP 5 fi, TIE 

— *\ ^fflLi? ii"5^s/^!7-J: i? t>^W-tgH2Hf'°T7 — P owe r_H 
i g h{C*J-LTj§^^fS]CDrt^^^^i-5 0 JifEF r e q_L o wT'OjliJ 
^{'cfcD#bn7t{i^Il]^*^^tKSit'i^lfj4<DMlEffl^PHA3 ) AMP 3 ^ 
25 U _h!EF r e q_H i g h X<D$\m^ J: <0 # btl^MfHlte*^ J: t^I^i!} 
S<^$iIElt£rPHA4, AMP4i:t5 c :oJ:5^#K*P owe r_H i 
g hlC^-rs/ijS^^f^cD^lffffl^^J; Mi-5^filj&^TX_F r e q 

KSt1-5*i]EMPHA6, amp 6te&^tf>ck -5 0 
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~ If- = Freq High - Freq Low 
af = Freq High - TX Freq 
bf = TX Freq - Freq Low 
PHA5 = (af * PHA1 + bf * PHA2) /If 
AMP5 - (af * AMP1 + bf * AMP2) /If 
PHA6 = (af * PHA3 + bf * PHA4) / If 
AMP6 = (af * AMP3 + bf * AMP4) /If 

^ffli-5^fJ^«TX_F r e q Ul** #lfc<Z>rt# *t^#fr* 

t>i%Z> a 

P o w e r _.L:o' w i D # B^ifc ± tf iili t©« 

II^.PHA5', AMPSil, P o w e r _H i g h f©I^t i ^ tbtt^ 
{it@[Ufe*iBj:^iiii^ii]ft<D|iIEM^PHA6, AMP6i:t5^#Tt% ^ 
fflLi^t^t^^-TX.P owe r l^i-^li^iSPHA, AMPteft 

lp = Power High - Power Low 

bp = TX Power - Power Low 
PHA - (ap * PHA5 + bp * PHA6) /lp 
AMP = (ap * AMP5 + bp * AMP6)/lp 

tats, ±IBrt#ffi^*feT-tt. JSfc8c;frftOrt#ffi^&ftK:fT;fcv\ 
^flH]^t^f[H]^tOP^O^i)iI^lJ)S(75ild^tti$tl>MlE^^TV^5 0 L£>L 
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^■\B}m^^ntzmm<^mm te-r^x <d xm ^ x h o x m m & h <d x n * v > t 
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r^T-f- (104) t . 
5 iB^(Dm&mmcnt i mT>Ti-*&m-f : bmitm& a o 2) iJi^smisss 

(10 5) 

0f^©lifff^%±f5SWff^ (10 7) i:, 
fufS^[HlS§cDA^^^i-6«]^S (l 0 3) 

lEifff El *3 £ t>*ffj 15 T > 7" -f £ ^ L T jgft £ tb & iiufE^ff #<^<f ^ftt££ 
WW L?!)^otul5T th'HfJlS^f tHlS&^r^ UTgif $ tL^ttllES^t^-O 

1 - 

§:{f^ip]tt^J^i-^iJ^^ (100) 

15 M^ffilE-r^MlEill^ttli-Sm^^ (1 0 OH) 
20 ^fti, 

. Hute^i ^1t$g^bttjlE^2 0lt#^^i-5>^i:^ck t 9, jtfJf2^f[US&£iI 

crisis 2 <Dtt ^*5«ttMriEm 3 ott^fcs^v^-c, mmffijEm.*&-ta,-tz>^& 
2. mmm2<Dmm*M-ti!,irz>^&te. 
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HtjiEM 5 ^it^^bstiis^ 4 & zkizxv mum 2 <om?r*n 

10 iiirs^^T^fidll^ft&cfc^ 

15 *m2\zmm<Dmmmw. Q 

20 5. m&mw-m&ii, Mmmtezm&m&m<DmiBis^zkiznm£titzmm 
25 mumm^m*. ^tezmm^v-^mmm^z: t izmuffiiEm&w.m't-z , 

If 1 ^fB«tcDte^^« o 
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ttjiaffijEffl^stiii-s, it im. i \z.^,m.(Dmm.mm.o 

jw#ffi $ titcmmmiEim^m^ ^x^wm^ «t o ftn^it jurats «t 

io itfioiii^ii, mmmm&oG-*^ ■ 

T>7"T (1 0 4-) 

m^<Dm&mmzmtzT>T+z&m^z>mm\mm (10.2) &&xf%L^m& 
•(••1-0 5) <t N 

15 ^ty^t — .^g-^asfc mmm\nm&(D&*>itttm^mm\t^*mfcmz- 

WIB3feftl§IISOA*»!:«tti-5fflI«i^a (1 0 3) t % 

20 36flr»iftttSr«Kipi-ai|«»#a: (i 0 0) 

^SrffljEI-SffijEffiSrHtb-t-SSIIf^S: (10 OH) fcfcfll*., 
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tutemi o«»d>b«frlEIB2<0*«Sr«lf-t-?)-i:^<fc«?s flu lEigff HISS*: i§ 
J?tB1-<53MS:<t. 

5 mIf2^2co^f$g^oJ:tKf^JlH^3c75fflfg^cS^v^T, fiiEiijE^^^tts-ra^ 

miz<ommiB-%-&&fk-rzmmtett±m. do?) 

10 T>T1r (104) t, 

m^(D^mmzmmr>^-r^^m-r^miB^ (102) ax^mm^ 

(10 5) ts 

SflMSrtlttSrllBHtt-rsiRIWa (10 0) £ % 
fitllE^f mg§ i itJfH^ff tUj& troll ©ffitaiEHEi*3 cfc 7c tt|g4B£ftft<z> 
20 «ESr«iE-*-6*tE|tS:»aii-a»[*^ft (1 0 OH) 

£ D 5> titfB E IE*:fc «t t^/ * ^ ttfi«B*»* C BBi" 5 » 1 Sr» til -T <5 

25 ^at, 
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5 12. «HE3K2oflWR«rJHai-2>^»tt» 

•K«i- 5 fc ft <t , 

•lo m^#fc£D5ffi^0^ (Dtiin&nm 

13. ■jlWajB--l-<Dfflf«*3i£a-f5^att, lWEa6«®lS*5j:tfll(IIBS(IlHlKSr 
i8«*M*M3feia^ltiLr^<03piSlt*ll&|E«5 0flmt LTMtS, w 

20 *xgi 2\zmm<Dmmmm 0 . 
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1 1 ^mm(ommmm 0 

mtzmmmm*, t>t-t (io4) ct; '<t*©36smi*icmrtaT>'7"^^* 
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